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ABSTRACT 


No  gas  or  oil  discoveries  of  major  significance  were  made  in  Pennsylvania  during  1954.  Tests  on 
three  additional  prominent  domes  along  anticlinal  axes  in  north-central  and  western  Pennsylvania 
were  proved  dry  in  the  Oriskany.  Major  drilling  activity  was  confined  largely  to  the  continued  in- 
tensive development  of  the  Benezette-Driftwood  Oriskany-sand  gas  field  in  north-central  Pennsyl- 
vania. The  field  now  includes  24,000  acres  and  has  263  producing  wells.  The  1954  production  amounted 
to  96.3  billion  cubic  feet  of  gas,  and  the  total  production  at  the  end  of  1954,  to  141.7  billion  cubic  feet. 
The  discovery  well  at  the  Driftwood  end  of  the  field  was  completed  during  the  fall  of  1951. 

In  all,  1,008  shallow-sand  wells  (Upper  Devonian  or  higher)  were  completed,  as  compared  with 
1,706  in  1953.  Of  these,  204  were  gas  wells,  41  were  oil  wells,  and  129  ■were  dry  holes.  Five  were 
drilled  for  gas  storage  and  629  were  drilled  in  connection  with  secondary-recovery  oil  operations.  In 
contrast,  the  number  of  deep  wells  completed  (Middle  Devonian  or  deeper)  increased  from  204  in 
1953  to  233  in  1954.  Of  these,  134  were  gas  wells,  78  were  dry  holes,  and  21  were  drilled  for  gas  stor- 
age. Oil  production  decreased  from  10,627,000  barrels  in  1953  to  9,123,000  barrels  in  1954,  while  gas 
production  increased  from  98,300,000  MCF  in  1953  to  158,050,000  MCF  in  1954. 


Major  drilling  activity  in  Pennsylvania  during  1954  was  confined  largely  to 
the  continued  intensive  development  of  the  Benezette-Driftwood  Oriskany-sand 
gas  field  in  north-central  Pennsylvania.  Drilling  in  the  shallow-sand  territory  of 
western  Pennsylvania  (Upper  Devonian  or  higher)  declined  markedly.  In  all, 
1,008  shallow-sand  wells  were  completed,  as  compared  with  1,706  in  1953.  Of 
these,  204  were  gas  wells,  41  were  oil  wells,  and  129  were  dry  holes.  Five  were 
drilled  for  gas  storage  and  629  were  drilled  in  connection  with  secondary-re- 
covery oil  operations.  The  decline  was  confined  largely  to  the  secondary-recovery 
oil  wells,  of  which  only  629  were  drilled  in  1954,  as  compared  with  1,319  in  1953. 

Two  hundred  and  thirty-three  deep  wells  ((Middle  Devonian  or  deeper)  were 
completed  in  1954,  as  compared  with  204  in  1953.  One  hundred  and  thirty-four 
of  these  were  gas  wells,  78  were  dry  holes,  and  21  were  drilled  for  gas  storage. 

A classification  of  the  wells,  exclusive  of  those  drilled  for  gas  storage  and  sec- 
ondary-recovery purposes,  is  given  in  Table  I,  oil  and  gas  production  is  shown  in 
Table  II,  discoveries  are  listed  in  Table  III,  and  the  more  important  dry  ex- 
ploratory tests  in  Table  IV. 


Shallow-sand  well  completions  in  western  Pennsylvania,  exclusive  of  those 
drilled  in  connection  with  underground  gas  storage  and  secondary-recovery  oil 

1 Published  by  permission  of  the  director  of  the  Pennsylvania  Bureau  of  Topographic  and  Geo- 
logic Survey. 

2 Professor  of  Geology,  Carnegie  Institute  of  Technology,  and  co-operating  geologist,  Pennsyl- 
vania Topographic  and  Geologic  Survey. 

3 Geologist,  Pennsylvania  Topographic  and  Geologic  Survey. 

In  connection  with  the  preparation  of  this  review,  the  writers  acknowledge  the  co-operation  of 
G.  G.  Bauer  and  Paul  W.  Garrett,  Jr. 


INTRODUCTION 


SHALLOW-SAND  DEVELOPMENTS 


8l2 


CHARLES  R.  FETTKE  AND  WILLIAM  S.  LYTLE 


Table  I.  Completion  Summary,  Pennsylvania,  1954 


Oil 

Gas 

Dry 

Total 

Per  Cent 
Successful 

Exploratory  tests 

O 

4 

33 

37 

II 

Development  wells* 

4i 

334 

174 

549 

68 

4i 

338 

207 

586 

65 

* Does  not  include  wells  drilled  in  connection  with  underground  gas  storage  or  secondary-recovery  oil  operations. 


Table  II.  Production  in  Pennsylvania,  1954 


Cumulative  Total 

1953 

1954 

to  12-31-54 

Oil  (bbls.) 

10,627,000 

9, 123,000 

1,177,652,000 

Gas  (MCF) 

98 , 300 , 000 

158,050,000 

6,717,889,000 

operations,  are  shown  in  Table  V.  During  1954,  374  such  wells  were  drilled,  of 
which  55  per  cent  were  gas  wells,  11  per  cent  were  oil  wells,  and  34  per  cent  were 
dry  holes.  The  204  new  gas  wells  had  a total  initial  open-flow  capacity  of 
15,504,000  cubic  feet  per  day,  as  compared  with  the  total  initial  open-flow 
capacity  of  37,222,000  cubic  feet  of  the  220  gas  wells  completed  in  1953.  The  41 
new  oil  wells  had  a total  initial  production  of  106  barrels  per  day,  as  compared 
with  the  total  initial  production  of  152  barrels  of  the  40  oil  wells  completed  in 
1953.  The  results  obtained  in  1954  by  deepening  18  shallow-sand  wells  are  shown 
in  Table  VI. 

One  new  shallow-sand  gas  pool  of  minor  importance  was  discovered  in  Dela- 
ware Township,  Mercer  County,  in  1954.  The  greatest  activity  in  the  shallow- 
sand  gas  belt  of  western  Pennsylvania  occurred  in  Jefferson  County  where  51 
gas  wells  were  completed.  Their  average  initial  open-flow  capacity,  however, 
was  only  73,000  cubic  feet  per  day  per  well.  Three  wells  were  drilled  for  under- 
ground gas  storage  in  Greene  County,  and  twro  in  Washington  County  during 
I954- 

The  average  daily  oil  production  of  Pennsylvania  in  1954  was  24,995  barrels, 
as  compared  with  29,115  barrels  in  1953,  a decline  of  14  per  cent.  The  drastic 
decline  in  production  was  due,  in  large  part,  to  a change  in  the  price  structure. 
At  the  beginning  of  1954,  the  price  received  in  the  Bradford  district  was  cut  to 
$3.75  per  barrel,  in  the  middle  district  to  $3.70,  and  in  the  southwest  district  to 
$3.31.  On  May  20,  the  prices  were  further  reduced  to  $3.26,  $3.20,  and  $2.81,  re- 
spectively. On  December  1,  they  were  raised  to  $3.35,  $3.25,  and  $2.93,  re- 
spectively. The  lower  prices  resulted  from  a loss  of  foreign  markets  and  a decline 
in  demand  for  the  heavier  lubricating  oil  fractions  obtained  from  Pennsylvania 
Grade  crude  at  home  due  to  new  technological  developments.  Prior  to  World 
War  II,  about  one-fifth  of  the  total  production  of  Pennsylvania  lubricants  was 
exported.  The  building-up  of  a lubricating  oil  refining  capacity  abroad  and  the 


Table  III.  Important  Discoveries  in  Pennsylvania,  1954 
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Table  V.  Shallow-Sand  Well  Completions  in  Pennsylvania  in  1954* 


County 

Total 

Gas 

Oil 

Dry 

Num- 
ber of 
Wells 

Average 

Total 

Depth 

{Feet) 

Num- 
ber of 
Wells 

Average 
Initial 
Open-Flow 
{M.  Cu. 
Ft.  per 
Day) 

Average 

Total 

Depth 

{Feet) 

J Num- 
ber of 
Wells 

Average 

Initial 

Produc- 

tion 

{Barrels 
per  Day) 

Average 

Total 

Depth 

{Feet) 

Num- 
ber of 
Wells 

Average 

Total 

Depth 

{Feet) 

Allegheny 

39 

2,722 

21 

54 

2,819 

7 

2.4 

2,681 

11 

2,563 

Armstrong 

. 40 

2,973 

38 

88 

3,038 

0 

— 

— 

2 

1,729 

Beaver 

7 

1 , 242 

0 

— 

— 

2 

5-o 

1,225 

5 

1,257 

Butler 

29 

i,95i 

5 

27 

1,935 

18 

1-5 

1,938 

6 

2,003 

Cameron 

2 

2 , 269 

0 

— 

— 

0 

2 

2 , 269 

Centre 

2 

1,548 

0 

— 

— 

0 

— 

— 

2 

1,548 

Clarion 

28 

2,645 

19 

6l 

2,794 

0 

— 

— 

9 

2,330 

Clearfield 

3 

3,297 

2 

7 

3 ,88r 

0 

— 

— 

I 

2,130 

Clinton 

1 

3,000 

0 

— 

— 

0 

— 

— 

I 

3,000 

Crawford 

2 

948 

0 

— 

— 

0 

— 

— 

2 

948 

Elk 

21 

2,234 

3 

23 

2,409 

1 

I .O 

2,589 

17 

2,183 

Fayette 

7 

2,677 

5 

206 

2,633 

0 

— 

2 

2,788 

Forest 

9 

1 , 290 

4 

44 

990 

0 

— 

— 

5 

1,531 

Greene 

5 

833 

1 

75 

1,120 

2 

1-5 

744 

2 

778 

Indiana 

24 

2,808 

11 

109 

3,033 

1 

0-5 

3,257 

12 

2,565 

Jefferson 

66 

2,895 

51 

73 

2,877 

1 

I .O 

1,988 

14 

3,027 

Lycoming 

I 

5,702 

0 

— 

— 

0 

— 

— 

I 

5,702 

McKean 

20 

2,171 

11 

31 

2,051 

0 

— 

— 

9 

2,317 

Mercer 

6 

720 

6 

is? 

720 

0 

— 

— 

0 

— 

Potter 

6 

3,4i7 

2 

25 

2,600 

0 

— 

— 

4 

2,325 

Venango 

I 

810 

O 

— 

0 

— 

— 

I 

810 

Warren 

3 

1,386 

O 

— 

— 

3 

I .O 

1,386 

0 

— 

Washington 

30 

2,408 

9 

96 

2,274 

6 

7-8 

2,367 

is 

2,505 

Westmoreland 

22 

3,335 

l6 

71 

3,286 

O 

— 

6 

3,469 

Total 

374 

2,527 

204 

76 

2,725 

41 

2 . 6 

2,043 

129 

2,369 

* Does  not  include  wells  drilled  in  connection  with  underground  gas  storage  or  secondary-recovery  oil  operations. 


shortage  of  dollar  exchange  and  resulting  currency  restrictions  have  eliminated 
a considerable  part  of  this  market.  At  home,  the  dieselization  of  locomotives  has 
practically  closed  the  largest  outlet  for  cylinder  oils  and  new  automobile  develop- 
ments have  been  throwing  more  emphasis  on  the  lighter  fractions. 

In  the  Bradford  oil  field,  which  includes  the  Bradford,  Guffey,  and  Burning 
Well  pools,  545  new  wells  were  drilled  in  connection  with  secondary-recovery 
operations,  as  compared  with  1,290  in  1953,  a decrease  of  58  per  cent.  Oil  pro- 
duction in  this  field,  86  per  cent  of  whose  area  is  in  Pennsylvania,  decreased  from 
a daily  average  of  25,243  barrels  in  1953  to  21,217  barrels  in  1954,  or  16  per  cent. 


Table  VI.  Shallow-Sand  Wells  Deepened  in  1954 


County 

Total 

Gas 

Dry 

Number 

of 

Wells 

Average 

Amount 

Deepened 

{Feet) 

Number 

of 

Wells 

Average 
Initial 
Open-Flow 
{M.  Cu.  Ft. 
per  Day) 

Average 
A mount 
Deepened 
{Feet) 

Number 

of 

Wells 

Average 

Amount 

Deepened 

{Feet) 

Armstrong 

9 

1,23s 

8 

127 

1,365 

I 

201 

Butler 

2 

703 

I 

126 

234 

I 

1,171 

Clarion 

2 

72 

2 

5° 

72 

O 

— 

Elk 

I 

92 

O 

— 

I 

92 

Greene 

2 

i,353 

I 

i57 

836 

I 

1 ,870 

Tefferson 

2 

1,354 

2 

106 

1,354 

O 

— 

McKean 

I 

492 

I 

10 

492 

O 

— 

Total 

19 

982 

15 

108 

1,022 

4 
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Of  the  new  wells,  504  were  located  in  the  Pennsylvania  part  of  the  field,  and  this 
part  contributed  19,228  barrels  of  the  daily  average  production.  This  represented 
77  per  cent  of  the  total  production  of  the  state  in  1954. 

In  the  Shingle  House  oil  pool  of  northern  Potter  County  8 oil  wells  and  11 
water-intake  wells  were  completed  in  1954.  Fifty-six  wells  were  completed  in  the 
Kane-Clarendon  area  of  southwestern  McKean  County  and  eastern  Warren 
County,  mostly  in  connection  with  water-flooding  projects  in  the  Clarendon  pool 
of  east-central  Warren  County.  In  the  Venango  district  of  northern  Venango  and 
adjacent  parts  of  Crawford  and  Forest  counties,  33  wells  were  drilled  in  1954, 
as  compared  with  55  in  1953,  in  connection  with  secondary-recovery  oil  opera- 
tions. Of  these,  8 were  air-  or  gas-intake  wells,  3 were  water-intake  wells,  and  22 
were  oil  wells.  Three  gas-input,  7 water-input,  and  7 oil  wells  were  drilled  in 
Butler  County. 

Oil  production  in  the  middle  and  southwestern  districts  of  Pennsylvania 
decreased  from  a daily  average  of  6,519  barrels  in  1953  to  5,767  barrels  in  1954, 
or  1 1.5  per  cent.  No  new  oil  fields  or  pools  were  discovered  in  Pennsylvania  in 
*954- 

DEEP-SAND  DEVELOPMENT 

Summarized  records  of  the  exploratory  deep  wells  completed  in  north-central 
and  western  Pennsylvania  are  assembled  in  Table  VII.  The  locations  of  the 
wells  are  shown  on  the  map  in  Figure  1.  Of  the  223  wells  drilled  to  the  Oriskany 
or  deeper  in  1954,  134  were  gas  wells,  21  were  drilled  for  gas  storage,  and  68 
were  dry  holes.  Another  10  were  abandoned  after  drilling  through  the  Tully 
limestone  at  the  top  of  the  Middle  Devonian  series  when  it  was  discovered  that 
they  were  off  structure,  or  near-by  wells  indicated  that  reservoir  conditions  in  the 
Oriskany  formation  were  not  favorable  for  the  occurrence  of  gas. 

In  the  Oriskany  sand  gas  territory  of  north-central  Pennsylvania,  the  year 
1954  was  marked  by  the  continued  intensive  development  of  the  Benezette- 
Driftwood  gas  field  in  southeastern  Elk  County.  The  field  now  includes  about 
24,000  acres,  and  there  is  a possibility  of  some  further  extension  on  the  south- 
west side.  One  hundred  twenty-three  producing  wells  with  average  initial  open- 
flow  capacities  of  5,000,000  cubic  feet  of  gasper  day  and  39  dry  holes  were  com- 
pleted in  it  during  1954.  The  initial  open  flows  of  the  individual  wells  ranged 
from  100,000  to  42,000,000  cubic  feet  per  day.  The  1954  production  of  the  field 
amounted  to  96.3  billion  cubic  feet  and  the  total  production  at  the  end  of  1954 
to  141.7  billion  cubic  feet. 

The  Leidy  field  was  extended  slightly  at  the  southwest  end  by  the  discovery 
of  a small  Oriskany  sand  pool  in  a fault  block  on  the  southeast  side  of  the  graben 
which  bounds  the  main  pool  on  the  southeast  side.  Three  producing  wells  have 
been  completed  in  it  thus  far  and  these  have  produced  about  873,500,000  cubic 
feet  of  gas.  The  production  of  the  main  Leidy  pool  amounted  to  only  1.5  billion 
cubic  feet  in  1954. 


TABLE  VII.  EXPLORATORY  DEEP  WELLS  COMPLETED  IN  PENNSYLVANIA  IN  1954 
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The  Chas.  G.  Lisowitz  well  No.  i (No.  19,  Fig.  1)  developed  an  open  flow  of 
one  million  cubic  feet  of  gas  per  day  after  acidizing  in  the  Onondaga  chert- 
Oriskany  sandstone  zone.  The  initial  reservoir  pressure  was  4,325  pounds  per 
square  inch.  Porosity  is  probably  of  the  fracture  type.  The  well  is  located  on 
the  southwest  nose  of  the  Pineton  dome  along  the  Nolo  anticline.  Two  offset 
wells,  one  updip  on  the  east  side  and  one  downdip  on  the  west  side,  were  dry. 
The  Farmers  and  Miners  Trust  Company  No.  1 (No.  16,  Fig.  1)  developed  an 
open  flow  of  435,000  cubic  feet  from  the  same  zone  after  hydraulic  fracturing. 
No  gas  was  detected  when  the  zone  was  drilled  originally.  The  well  is  located  on 
the  southwest  plunging  nose  of  a dome  along  the  Chestnut  Ridge  anticline,  7 
miles  southwest  of  the  Alice  Irwin  well  No.  13,  completed  in  1953,  which  devel- 
oped an  open  flow  of  700,000  cubic  feet  of  gas  per  day  after  being  shot  in  the 
Onondaga  chert-Oriskany  sandstone  zone.  Only  a very  slight  showing  of  gas  was 
noticed  before  the  well  was  shot.  The  production  has  held  up  well  during  the  past 
year.  The  three  cases  cited  are  believed  to  be  examples  of  the  occurrence  of  gas  in 
fracture-type  porosity  similar  to  that  encountered  in  the  Onondaga  chert  and  in 
some  places  in  the  underlying  strata  in  the  Summit  field  of  Fayette  County  in 
southwestern  Pennsylvania. 

Four  additional  producing  wells  completed  in  1954  at  the  south  end  of  the 
Meade  pool,  a small  Oriskany  sand  gas  pool  in  north-central  Erie  County,  ex- 
tended the  boundaries  of  that  pool  slightly.  Two  small  gas  wells  and  two  dry 
holes  were  drilled  in  the  Corry  pool  and  one  small  gas  well  and  one  dry  hole  in  the 
Beaver  Dam  pool,  both  small  Medina  (Lower  Silurian)  sand  gas  pools  in  south- 
eastern Erie  County. 

The  H.  B.  Strong  well  No.  1 (No.  18,  Fig.  1)  on  the  Strongs  Hill  dome  along 
the  Chestnut  Ridge  anticline  in  Indiana  County,  the  Ambrose  E.  Ging  No.  1 
(No.  22,  Fig.  1)  on  the  Rose  Valley  dome  in  Lycoming  County,  and  the  Frank 
Litvik  No.  1 (No.  29,  Fig.  1)  on  the  Litvik  dome  along  the  Fayette  anticline  in 
Westmoreland  County  represent  unsuccessful  first  tests  of  the  Oriskany  forma- 
tion under  the  three  prominent  structures  listed.  The  Oriskany  sandstone  at  the 
three  localities  was  found  to  be  tight  and  calcareous. 

The  Miller  well  No.  1 (No.  2,  Fig.  1),  located  on  a minor  anticlinal  fold  in  the 
closely  folded  Appalachian  Mountain  belt  in  Bedford  County,  south-central 
Pennsylvania,  encountered  very  small  showings  of  gas  at  several  intervals  in  a 
thick  section  of  Oriskany  sandstone.  The  Fox  No.  1 (No.  24,  Fig.  1),  along  the 
axis  of  the  Shade  Mountain  anticline,  west  of  the  anthracite  coal  fields,  in 
Northumberland  County,  found  no  sandstone  at  the  Oriskany  horizon. 

The  Steven  Duffy  well  No.  1 (No.  20,  Fig.  1),  located  on  the  Oregon  Hill  dome 
along  the  Slate  Run  anticline  in  northern  Lycoming  County,  and  the  Wallace 
Codney  No.  1 (No.  21,  Fig.  1)  on  the  Cogan  House  dome  in  Lycoming  County 
represent  unsuccessful  second  Oriskany  tests  of  the  respective  structures  on  which 
they  are  located. 

The  F.  K.  Buttermore  Heirs  well  No.  1 (No.  14,  Fig.  1)  on  the  Pleasant  Hill 
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dome  along  the  Chestnut  Ridge  anticline  in  northern  Fayette  County;  the  Adolph 
Dupree  No.  1 (No.  15,  Fig.  1)  on  a prominent  dome  along  the  Laurel  Hill  anti- 
cline in  northeastern  Fayette  County;  and  the  J.  A.  Mills  No.  1 (No.  30,  Fig.  1) 
on  the  Dry  Ridge  dome  along  the  Fayette  anticline  in  Westmoreland  County, 
each  passed  through  a fault  before  reaching  the  Oriskany  sandstone.  All  three 
were  dry  in  the  Oriskany  sandstone. 

The  original  objective  of  the  Rock  Hill  Coal  Company  well  No.  1 (No.  1, 
Fig.  1)  was  to  test  the  Upper  Devonian  sandstones  under  the  Broad  Top  Moun- 
tain Coal  basin  of  south-central  Pennsylvania.  Only  slight  showings  of  gas  were 
encountered  in  these  sandstones.  The  well  was  finally  stopped  in  Hamilton 
(Middle  Devonian)  shale.  It  did  not  reach  the  Oriskany  sandstone.  The  section 
penetrated  indicates  a marked  continued  thickening  of  the  Upper  Devonian 
shales  and  sandstones  eastward  from  the  Allegheny  Front. 
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